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Microglia-mediated gating of activity-dependent spine enlargement in the medial
prefrontal cortex

Tajiri, Mio
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Dendritic SEines undergo structural plasticity during learning in the
neocortex of adult mice. However, the exact signaling pathway that leads to activity-dependent spine
enlargement in the neocortex remains unclear. To investigate it in single spines of pyramidal
neurons in an acute slice preparation from the medial prefrontal cortex of mice, 1 applied a
spike-timing-dependent plasticity protocol with two-photon uncaging of glutamate. My results
demonstrate that noradrenaline disinhibits activity-dependent spine enlargement through a
microglial-cAMP pathway and TNF-a signaling pathway in young adult mice, which may play a pivotal
role In learning in adults.



(Matsuzaki et al,

Nature 2004) invivo
(Lai et al., Nature 2012)
(Tazerart et al., Nat
Com 2020)
2
2
TILE U m AP
3 - QE-E3:)
2 gy y Te
WEER - :
(p15_p20) SRR 2797
" J”k » GIE:Lc3)
/ EELZLD
R —
(P35-45) e ?
1 25045 7IC&3HEEHERE % #2807
1
2
1
Allen Institute
2 2
Cre Tmem119-Cre Cre Gi-DREADD

R26-LSL-hM4Di
CAMP

Tmem119-Cre

3 PDE3

CAMP



TNF-a TNF-a

TNF-a

TNF-a

TNF-a

CAMP

CAMP

STDP

IL~PL (L5)

Age: P35-45

STDPZEB kL

p[ =+10 ms! ‘Ghl + 3 APs

I
7f h :

100 Hz x 3

'
'
'
......... 7/

STDP+ / JL7 KL F 1) > (NA) . Stimulated spines
Before + 50min 5 -~ Neighboring spines

AN AMRFEEEE (%)

X 2

RN UIKTE
ZFEE (%)

-20

415 0 15 30 45 60

RSB DOERE ()

75 -
50 - °
8 00 o
° oo 8 E
ol s &
$ o %°
256 °©
> < < g W M MR
s 2 Z o mT  # #Hg
e + WoTr oy
% o] E > ﬁ'j ﬁﬂrzn"
L 8 9 -
G Z U N a
= = = *
B F
S iRt
o ARLAR
"
CAMP

-CAMP TNF-a






